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The molecular structure of the title compound, C11H13IN4O3, 
shows a ribofuranosyl-pyrrolo O — C— N— C torsion angle of 
59.1 (3)°, with the central C— N bond length being 
1.446 (3) A. The C-I bond length is 2.072 (2) A. The amino 
group is coplanar with the attached aromatic ring [C— N — C— 
N torsion angle = —178.8 (2)°] and forms an intramolecular 
N— H- ■ -I hydrogen bond. In the crystal, O— H- ■ -N and N— 
H- • -O hydrogen bonds hnk the molecules into puckered 
layers parallel to (001). These layers are bound to each other 
by secondary I- ■ O interactions [3.2250 (17) A], forming a 
three-dimensional framework. 

Related literature 

For background to the use of marine natural products as 
therapeutic agents, see: Kazlauskas et al. (1983); Mitchell et al. 
(1996); Wiesner et al. (1999); Ugarkar et al. (2000); Song et al. 
(2011). For the structures of related compounds, see: Seela et 
al (1996, 1999, 2008). 




Experimental 

Crystal data 

C„Hi3lN403 

M, = 376.15 
Orthorhombic, P2[2j2j 
a = 4.9164 (2) A 
b = 14.6490 (5) A 
c = 18.0130 (6) A 

Data collection 

Bruker SMART APEX 
diffractometer 

Absorption correction: multi-scan 
{SADABS; Slieldrick, 2004) 
r^„ = 0.376, r„„ = 0.826 

Refinement 

R[F^ > 2a(F^)] = 0.020 

wR(F^) = 0.051 

S = 1.06 

3103 reflections 

175 parameters 

H-atom parameters constrained 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1297.30 (8) A-' 
Z = 4 

Mo Ka radiation 
fj, = 2.48 mm"' 
r = 130 K 

0.49 X 0.08 X 0.08 mm 



12307 measured reflections 
3103 independent reflections 
3056 reflections with / > 2cr(/) 
Ri„, = 0.019 



Ap„„ = 1.05 e A"' 

Ap„i„ = -0.30 e A"=' 

Absolute structure: Flack (1983), 

1274 Friedel pairs 
Absolute structure parameter: 

-0.015 (17) 
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160 
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3.636 (2) 


139 


Symmetry codes: (i) x ~ 


hl,y,z 




hl.y + 1, -z- 


(iii) 1. V- 





Data collection: SMART (Bruker, 2002); cell refinement: SAINT 
(Bruker, 2002); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and local programs. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: KQ2009). 
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(2/?,3/?,4S,5/?)-2-(4-Amino-5-iodo-7H-pyrrolo[2,3-c(lpyrimidm-7-yl)-5-methyl- 
tetrahydrofuran-3^4-diol 

Ulrich FIdrke and Birte Drewes 

1 . Comment 

Marine natural products provide a rich source of chemical diversity that can be used to develop new, potentially useful 
therapeutic agents. Nucleosides from marine organisms show great potential as lead compounds in medicinal chemistry 
research. 5'-Deoxy-5-iodotubercidin (5'd-5IT, 4-amino-5-iodo-7-(5-deoxy-yff-Z)-ribofuranosyl)pyrrolo[2,3-(/|pyrimidine) 
was isolated from the marine red alga Hypnea vanlendiae (Kazlauskas et al, 1983) and from the marine ascidian 
Didemnimi voeltzkowi (Mitchell et al, 1996). In vitro, all 5'-deoxytubercidin marine nucleosides show sfrong inhibitory 
activity for himian adenosine kinase with 5'd-5IT bemg the most potent one. Therapeutic success of adenosine kinase 
inhibitors as active agents in animal models is documented for epilepsy and pain and as antiseizure agents (Wiesner et al, 
1999; Ugarkar et al, 2000). The molecular structure is related to the derivatives studied previously (Seela et al, 1996, 
1999, 2008) and shows no unexpected geometric parameters. 

2. Experimental 

The title compound was synthesized according to a known procedure (Song et al, 2011). Recrystallization from ethanol- 

water (1:1) yielded crystals suitable for X-ray analysis. Spectroscopic analysis: 'H NMR (250 MHz, DMS0-d6, S)\ 1 .29 
(d, J = 6.16 Hz, 3H, CHCH3), 3.87-3.95 [m, 2H, H-3', H-4'], 4.41 (m, IH, H-2'), 5.11 (s, IH, 3'-0H), 5.33 (s, IH, 2'-0H), 
6.02 (d, J = 5.28 Hz, IH, H-1'), 6.69 (s, 2H, 4-NH2), 7.63 (s, IH, H-6), 8.14 (s, IH, H-2); '^C NMR (250 MHz, DMSO- 
d6, d): 19.6 (CH3, C-5'), 52.8 (C— I, C-5), 73.8 (CH, C-2'), 75.0 (CH, C-3'), 79.8 (CH, C-4'), 87.4 (CH, C-1'), 103.6 
(C=C, C-4a), 127.4 (CH, C-6), 150.8 (C=C, C-7a), 152.5 (CH, C-2), 157.6 (C— NH2, C-4). 

3. Refinement 

Hydrogen atoms were clearly identified in difference syntheses, refined at idealized positions riding on the carbon, nitro- 
gen or oxygen atoms with C — ^H 0.95-1.00, N — ^H 0.88, O — ^H 0.84 A and with isofropic displacement parameters L'iso(H) 
= 1.2L'eq(C/N) or 1.5C'eq( — CH3 and — OH H atoms). All CH3 and OH hydrogen atoms were allowed to rotate but not to 
tip. The max. elecfron density residual is close (0.9 A) to the II position. 

Computing details 

Data collection: SMART {Bmker, 2002); cell refinement: SAINT {Bmkev, 2002); data reduction: SAINT {Bmker, 2002); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for pubhcation: 
SHELXTL (Sheldrick, 2008) and local programs. 
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Figure 1 

Molecular structure of the title compound with anisotropic displacement parameters drawn at the 50% probability level. 
The intramolecular N4-H4b--Tl hydrogen bond depicted as dashed line. 




Figure 2 

Crystal packing viewed along a axis with intermolecular I - O interaction as well as hydrogen bonds as dashed lines. 
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(2/!:,3/!:,4S,5/!;)-2-(4-Amino-5-iodo-7H-pyrrolo[2,3-(flpyrimidin-7-yl)-5-methyltetrahydrofuran-3,4-^ 



Crystal data 

C11H13IN4O3 
M; = 376.15 
Orthorhombic, P2i2i2i 
Hall symbol: P 2ac 2ab 
a = 4.9164 (2) A 
b = 14.6490 (5) A 
c= 18.0130(6) A 
V= 1297.30 (8) A3 
Z=A 

Data collection 

Bruker SMART APEX 

diffractometer 
Radiation source; sealed tube 
Graphite monochromator 

(p and m scans 

Absorption correction: multi-scan 

(SADABS; Sheldrick, 2004) 
7U = 0.376, 7;^ = 0.826 

Refinement 

Refinement on 
Least-squares matrix: full 
R[P > 2f7(F2)] = 0.020 
wi?(7^) = 0.051 
5= 1.06 
3103 reflections 
175 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 736 

1.926 Mgm-3 
Mo Ka radiadon, i = 0.71073 A 
Cell parameters from 8237 reflections 
6* = 2.7-28.3° 
fi = 2.48 mm-i 
T= 130 K 
Needle, colourless 
0.49 X 0.08 X 0.08 mm 



12307 measured reflections 

3103 independent reflections 
3056 reflections with / > 2a{I) 
^in, = 0.019 

^max = 27.9°, 0min =1.8° 

h = -6^6 
A: = -19^19 
/ = -23^22 



Secondary atom site location: difierence Fourier 
map 

Hydrogen site location: difference Fourier map 
H-atom parameters constrained 
w = l/[c72(i?o2) + (0.0319P)2 + 0.5639P] 

where P = {Fo^ + 2F,^)I2 
(A/ff)„^ = 0.001 
Ap„ax= 1.05 e A"' 
Ap„,„ = -0.30 e A-3 

Absolute structure: Flack (1983), 1274 Friedel 
pairs 

Absolute structure parameter: -0.015 (17) 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of against ALL reflections. The weighted i?- factor wR and goodness of fit S are based on F^, 
conventional ^-factors R are based on F, with F set to zero for negative F^. The threshold expression of 7^ > a^F^) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on 7^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 
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0.89717 (3) 
0.5927 (4) 
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0.58588 (12) 



0.080859 (9) 
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0.02262 (6) 

0.0194 (3) 
0.0197 (4) 
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N2— C5— Nl 


129.3 (2) 


CIO— Cll— HllA 




109.5 


N2— C5— H5A 


115.4 


CIO— Cll— HUB 




109.5 


Nl— C5— H5A 


115.4 


HllA— Cll— HUB 




109.5 


N2— C6— N3 


125.4 (2) 


CIO— Cll— HllC 




109.5 
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^vT'^ t~^/i 

N2 — Co — C3 


lIjJ (2) 


HllA — Cll — HllC 




1 AA C 

109.5 


XTT r^dZ /^l 

N3 — Co — C3 


1 AO C\ /'^\ 

lOo.y (2) 


TT11T> TT11/^ 

HUB — Cll — ^HllC 




1 AA C 

109.5 


/"^T XTO 

Ol — C7 — N3 


1 f\C\ OA / 1 0\ 

109.84 (18) 








Co — N3 — CI — C2 


-0.2 (3) 


/^'l r^£L XTT 

Cz — C3 — Co — Nz 




179.6 (2) 


C7 — N3 — CI — C2 


—178.7 (2) 


A /^T t^H XT1 

C4 — C3 — C6 — N3 




1 TA n ^'~\\ 

Yl^.l (2) 


N3 — CI — C2 — C3 


A 1 /0\ 

-0.1 (3) 


i^'^ /^H XTT 

C2 — C3 — C6 — Hi 




A A /1\ 

-0.4 (3) 


N J — C 1 — Lz — 1 1 


173.35 (17) 


1 A 1 XT'? 

C 1 U — U 1 — C7 — N 3 




1 C 1 O 1 /I A\ 

— 151.ol (19) 


1 /^O /^'J /^/z 

C 1 — Cz — C J — Co 


U.3 (3) 


C 1 U — U 1 — C / — Co 




—Zy.L (z) 


11 — C2 — C3 — Co 


—172.66 (19) 


XTO i~^n rw 

C6 — N3 — C7 — Ol 




1 1 A 'I /'^\ 

-119.2 (2) 


C 1 — C2 — C3 — C4 


—179.9 (3) 


e~^-\ XT'i r^n r\-\ 

CI — N3 — C7 — Ol 




CA 1 

59.1 (3) 


1 1 — Cz — C -3 — C4 


7.2 (5) 


Co — N3 — C7 — Co 




lz4.0 (z) 


C J — IN i — C4 — JN4 


— [ /o.o (z) 


t~^^ XT1 /^O 

C 1 — JN 3 — C / — C 0 




-57.7 (3) 


XT1 /"^'l 

C5 — N 1 — C4 — C3 


1 A / /I \ 

1.9 (4) 


/~"7 /~^0 i'^'^ 

0 1 — C7 — Co — Oz 




1 A'^ /I 0\ 

162.92 (18) 


Co — C3 — C4 — N 1 


-0.8 (3) 


N3 — C7 — C 8 — 02 




-77.2 (2) 


Cz — Ci — C4 — N i 


179.3 (3) 


1 i~^n t^o /"'A 

0 1 — C7 — C 8 — C9 




42.8 (2) 


Co — C3 — C4 — N4 


1 /y.y (z) 


XT'? r^n /~^o r^(\ 
N3 — C / — Co — C9 




162.66 (19) 


XT/1 

C2 — C3 — C4 — N4 


A 1 /C\ 

0.1 (5) 


r^o r^c\ t~\'^ 

02 — C8 — C9 — 03 




—44.0 (3) 


/~^/' XT'^ C XT1 

Co — N2 — C5 — N 1 


1 1 A\ 

1.1 (4) 


/""O ^A 

C7 — C8 — C9 — 03 




76.2 (2) 


A XT1 r^z XT1 

C4 — Nl — C5 — N2 


-2.2 (4) 


02 — C8 — C9 — CIO 




1 C A 1 A /I A\ 

-159.10 (19) 


/^C XT'^ XT'! 

CD — JNz — Co — H5 


—1 /9.8 (2) 


C / — C 0 — C9 — C 1 0 




ion /''>\ 
—38.9 (z) 


XT') p/q 

INZ ^^O 


u.z (^4; 


1 — — 1_/ iu — y^i 1 






CI— N3— C6— N2 


-179.6(2) 


C7— 01— CIO— C9 




3.7 (2) 


C7— N3— C6— N2 


-1.1 (4) 


03— C9— CIO— Ol 




-94.2 (2) 


CI— N3— C6— C3 


0.3 (3) 


C8— C9— CIO— 01 




22.8 (2) 


C7— N3— C6— C3 


178.9 (2) 


03— C9— CIO— Cll 




146.1 (2) 


C4— C3— C6— N2 


-0.3 (4) 


C8— C9— CIO— Cll 




-96.9 (2) 


Hydrogen-bond geometry (A, °) 


D—n-A 


D—R 




D-A 


D—R-A 


02— H2-N2' 


0.84 


1.94 


2.759 (3) 


165 


03— H3-N1" 


0.84 


2.16 


2.907 (3) 


149 


N4— H4^"02"' 


0.88 


2.07 


2.915 (3) 


160 


N4— H4S-I1 


0.88 


2.92 


3.636 (2) 


139 



Symmetry codes: (i)x+l,>', z; (ii) -x+l,y+l/2, -z+1/2; (iii) -x+l,>'-l/2, -z+1/2. 
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